Breeding and reproduction of grey mullet (Mugil cephalus L.) by Ghanei Tehrani, Mahmood et al.
(Mugil cephalus)
(Mugil cephalus)
 
  
(Mugil cephalus)
  
                                      
.........................................................................................................
......................................................................................................
...............................................................................
...............................................................................................
.......................................................
............................................................................................
.....................................................................................
.............................................................................
................................................................
.............................................................................
.........................................................
...................................................................................
.............................................................................................
.............................................
......................................................................
..............................................................................
............................................................................................
............................................................................................
..........................................................................................................
......................................
................................................................................
................................................................................................
                                      
.........................................................................................
.........................................................................................................
...............................................................................................................
..................................................................................................
 (Mugil cephalus)
 Cph, LHRH, HCG
Mugil cephalus 
(Cardona, 1996 ; Kuo, 1995)
.(Bardoch , 1973 ; Purginin, 1975)
(Liao 1969 ; 
Shehadeh 1970 ; Nash 1980 ; Lee and Tamaru 1988; Kuo 1995)
.(Kuo, 1995) 
 Sano, 1936
Anderson, 1957 Yang 1962 (Kimand 
Yang, 1963)
Yashove(1969)Liao(1972)
(Shehade, 1973)
Nash, shehade 1981)
LeeLHRH
GnRH, HCGCPH
; Kuo, 1995)
1973 (Shehadeh et al., 
.(Tamaru et al. , 1985)
 Salins Auratus
"
"
(Mugil Cephalus)Thomson
 (Mugil Cephalus)    
(Mugil cephalus L.) 
 (FAO,Oren,1981)
 
Mugil cephalus 
Actinopterygii 
 Mugil cephalus L.
.(Oren, 1981)
(Kuo and Nash 1974)
.(Oren, 1981)
 .(Oren, 1981)
.(Tang, 1958)
.(Andersan, 1979)
.(Silva, 1979)
.(Silva, 1979)
 
 
?c
222 
 
MS
ppm
 
(BFT)
 (BFT)
O2pH
 
  
ATAGO
pH 
 MS222Shehade
Shehadeh
 
kuo
(Cystovarina)
YamatoKuo
SuluchanammaI
 II
III.(Kuo, 1995) 
IV
V
VI
Kuo, 1995
 (Human Chorionic Gonadotropin) HCG 
Organon
Iu
LHRH(Luteotropin hormone Releasing hormone) 
SHUSHENG
HCGLHRH -a 
LHRH -a2 
 CPH (Carp Pituary hormone  
MPH
 C
 E
B.Complex
 ppm
 ppmppt
ppt
filter bag
ppm
Airblower
ppmppm
 
?c
pH
O
  
MS222
B.Wmg/kg
 mg/kg
 
 

 ?c?c?c
cc
    
 
(Lee&Tamaru1992)
 
(Cholorella,..) 
(Brachionus plicatilis) 
         
(Artemia salina + 
Copepoda) 
 
 /
/
/
 0
5
10
15
20
25
30
35
0
5
10
15
20
25
30
35
40
0
5
10
15
20
25
30
35
0
5
10
15
20
25
30
35
40
45
 0
5
10
15
20
25
30
0
5
10
15
20
25
30
35
40
 0
5
10
15
20
25
30
35
0
5
10
15
20
25
30
35
40
PH
pHpHpH
        
pH OD 
Ca ++ Mg ++ CaCo3 NH4+ 
 
(Vitellogenesis) 
( Zona Radiata 
  Zona Radiata
  
 
pH
 
VI V IV IV3 IV2 IV1 III II I 
       
   
( m) (Kg) 
GnRH=
Met=
Cph = 
 
GnRH=
Met=
GnRH = 
Met=
GnRH=
Met=
GnRH=
Met=
GnRH = 
Met= 
LRH=
LRH=
GnRH=
Cph=
Met=
LRH=
GnRH=
HCG=
Cph=
GnRH=
LRH=
LRH=
Cph=
GnRH=
Met=
Cph=
GnRH=
LRH=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
LRH=
Met=
LRH=
Met=
Cph= LRH=
Cph(mg)
LRH(µg)
HCG(Iu)
GnRH(Iu)
Mp(mg)
Met(mg) 
WovaGnRH(ml)
OvaprimGnRH(ml)
pH
 
  
(Kg)( m) 
LRH=
Met=
LRH=
Cph=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
LRH=
Met=
LRH=
Met=
LRH=
HCG=
Met=
LRH=
 
LRH=
HCG=
Cph=
LRH=
- - 
 LRH=
LRH=
Met=
LRH=
LRH=
Met=
LRH=LRH=
LRH=
LRH=
Met=
LRH=
Met=
-1
-
 
LRH=
Cph=
LRH=
Cph=
HCG=
LRH=
Met=
LRH=
LRH=
Met=
LRH=LRH=
Met=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
(Kg)( m) 
Cph=
LRH=
Met=
 
Cph=
LRH=
Met=
Cph=
LRH=
Met=
LRH=LRH=
Met=
LRH=LRH=
Met=
 Cph=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
 
LRH=
LRH=
Met=
pH 
   
( m) (Kg) 
LRH= HCG=
LRH= HCG=
LRH= HCG=
LRH= HCG=
LRH= HCG=
HCG= HCG=
HCG= HCG=
LRH=
Met=
Cph=
LRH=
Met=
HCG=
LRH=
Met=
Cph=
HCG=
LRH=
Met=
Cph=
HCG=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
Cph=
HCG=
LRH=
Met=
Cph=
Cph=
HCG=
LRH=
Met=
Cph=
Cph=
LRH=
Met=
LRH= Cph=
HCGWBIu/Kg
   
  
( m) (Kg)
LRH=
Met=
Cph=
HCG=
LRH=
Met=
Cph=
HCG=
LRH=
Met=
Cph=
HCG=
Cph=
HCG=
LRH=
Cph=
HCG=
LRH=
Cph=
HCG=
LRH=
Cph=
HCG=
LRH=
LRH=
LRH= Cph=
HCG=
LRH=
Met=
HCG=
LRH=
LRH=
Met=
Mph=
LRH=
Met=
Mph =
HCG=
LRH=
Met=
Cph=
HCG=
LRH=
Met=
Cph=
LRH=
Met=
Mph=
HCG=
Cph= Mph=
HCG=
Cph =
HCG=
 pH
  
( m) (cm) (kg)
     
LRH=
Met=
Cph=
LRH=
Met= LRH=
Met=
Cph=
 
LRH=
Met=
Cph=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
LRH=
Met=
Cph=
LRH=
Met=
Cph=
HCG=
   
LRH= LRH=
Met=
Cph=
HCG=
LRH= LRH=
Met=
Cph=
HCG=
LRH=
 
LRH=
Met=
Cph=
( m) (Cm) (Kg) 
LRH=
Met=
Mph=
HCG= HCG=
LRH=
Met=
Mph=
HCG=
HCG=
Wova= ml Wova= ml Wova= ml . 
LRH=
Met=
Mph= 
LRH=
Met=
Mph= 
  
LRH=
LRH=
Met=
LRH=
_  
 ( m) (Cm) (Kg) 
   
LRH= Mph=
LRH= HCG=
Mph=
LRH= HCG=
LRH=
Met=
LRH=
Met= Cph=
LRH=
Cph=
  
LRH= HCG=
* 
( m) (Cm) (Kg)
HCG=
Cph=
HCG=
Cph=
Ova = ml 
LRH=
Cph=
HCG=
Cph=
LRH= Ova=ml Ova=ml Ova=ml
HCGwIu/kg
   
(Kg)(Cm)( m)
Cph
LRH 
Cph 
Pim 
Cph 
HCG 
Cph 
(Kg) (Cm) m)( 
HCG Cph 
HCG 
HCG Cph 
HCG 
HCGWIu/Kg
( m) (Cm) (Kg) 
LRH=
Pim= 
Cph=
HCG=
HCG= Cph=
 ( m) (Cm) (Kg) 
 
HCG= HCG= HCG=
 
HCG= HCG= HCG=
Cph=
HCG=
Cph=
_ 
 
LRH=
Pim=
Cph=
-
- 
- 
( m)
(Cm) (Kg) 
HCG=
LRH=
Pim=
LRH=
Pim=
Cph= *
Wova= Wova= Wova=
HCG= HCG=
 Kg) (Cm) ( m) 
Cph LRH 
Cph 
Cph 
HCG 
HCG 
LRH 
Pim 
( m) Cm)  (Kg) 
LRH=
 
Ova=
Cph=
HCG=
Cph=
LRH=
Pim=
HCG=
Cph=
HCG=
Cph=
(Kg) (Cm) ( m) 
Cph
- 
Cph 
Cph 
HCG 
 (Kg) (Cm) ( m) 
Cph  
Cph 
- 
Cph Cph 
Mugil cephalus
1996 (Cardonan
 
Tamaru
(Vitellognesis)(Tamaru, 
1994) 
; Liao, 1981 Shehadeh,1970; Kuo, 1974; Nash, 1981
LiaoKelley 
 Tamaru, 1993)Shehadeh ,1980 ;  
(BFT)
(Mugil cephalus)(group synchronous)
(Wailace and selman , 1981; Tamaru et al. , 1999) 
 ShehadehNash
LamKelley
Kuo
Mathew
Monbrison
Liao
 
NashKuo
Tamaru
 Kuo
Kuo
1997,Monbrison
(H-P-G)1980Iclarm ,
(GTH 1, 2)
(GnRH)(Monberson, 1997 )
Cph, GnRH, HCGLRH, LHRH
(Nash and shehadeh , 1973; 
Liao, 1980; lee et al., 1987;kuo et al , 1995 )
  
 (Shehadeh, 1973; Apkine, 1979; Liao, 1980 ; Tamaru, 1988; kuo, 1975,1995) 
Pankhurst
Pickering
(yang, 2002 ) 
 Oven
Kuo Watanabe
LeeTamarukuo
kuokelleyLeeTamaru
Liao
KuoShehadehLee
Liao
(Blaxter, 1988  
Shehadeh 
 
Nash
Yashouv
Kuo
Kuo
Kuo
 LiaoKuo
(Kuo, 1974., Tamaru , 1994 )
Liao
Brachionus
Nash
 
DunaliellaIsochrysis
Cholorella
LeeKelleyNanoclopis Oculata
(Cholorella, Isochrysis ) (Brachionus p.) 
Liao 
Kuo
LRH,CPH,GnRH
 
 
 .,
9. Eckstein, B. 1975 Possible reasons for the infertility of grey mullet confined of fresh water. 
Aquaculture, 5: 9-17. 
10. Eda, H., Murahige, R., Oozeki, Y. 1990. Factors affecting intensive larval rearing of striped mullet, 
Mugil cephalus. Aquaculture, 1: 281-294. 
11. Kraul, S. 1983. Results and hypothesis for the propagation of the grey mullet (Mugil cephalus L.). 
Aquaculture, 30: 273-284. 
12. Hotos, G. M. 1998. Salinity tolerance of Mugil cephalus and Chelonlabrosus fry in experimental 
condition. Aquaculture. 167: 329-338. 
13. Huet, Marcel. 1986. Textbook of fish culture breeding and cultivation of fish. Fishing news books Ltd. 
230-240. 
14. Kelley, C. D. 1995., Striped mullet (Mugil cephalus L.), pp: 80. 
15. Kuo, C. M. 1973. Induced spawning of captive grey mullet (M. cephalus L.) femal by incection of 
Human chorionic Gonadotropin (HCG). Aquaculture 1: 429-432. 
16. Kuo, C.M. 1973. Preliminary report on the development growth and survival of laboratory reared larvae 
of grey mullet (Mugil cephalus L) J. fish biology 5: 450-470. 
17. Kuo, C.M. 1974. A procedural guide to induce spawning in grey mullet (Mugil cephalus L). 
Aquaculture 3:1-14. 
18. Kuo, C. M., Nash, C.E., Shehadeh, Z.H. 1974. The effects of temperature and photoperiod on ovarian 
development in captive grey mullet (Mugil cephalus L.). Aquaculture, 3: 25-43. 
19. Kuo. C.M., Nash. C.E. 1975. Recent progress on the control ovarian development and induced 
spawning of the grey mullet (Mugil cephalus L.). Aquaculture, 5: 19-29. 
20. Kuo, C.M. 1995. Manipulation of ovarian development and spawning in Grey mullet (Mugil cephalus 
L.) Bamidgeh, 47: 43-58. 
21. Lee, C.S., Weber, G. M. 1986, Effects of salinity and photoperiod on 17
  
- methyltestosteron 
Induced spermatogenesis in the grey mullet, (Mugil cephalus L.). Aquaculture, 56: 53-62. 
22. Lee, C.S., C.C. Tamaru and C.C. Kelley. 1987. Induced spawning og grey mullet (Mugil cephalus L.) 
by LHRH  a. Aquaculture 62: 327-336. 
23. Lee, C.S., C.C. Tamaru and C.D. Kelley. 1988. The cost and effectiveness of CPH, HCG and LHRH  a 
on the induce spawning of grey mullet (Mugil cephalus L.). Aquaculture. 73: 341-347. 
24. Lee, C.S., Lamaru, C.S. 1988. Advaces and future prospects of controlled maturion and spawning of 
grey mullet (Mugil cephalus L.) in captivity. Aquaculture 74: 63-73. 
25. Lee, C.S., Kelley, C.D. 1990. Artificial propagation of mullet in united states. Aquaculture, 2: 193-210. 
26. Lee, C.S., Tamaru., C.S. 1992. Fatty acid and amino acid profiles of spawned eggs of striped mullet 
(Mugil cephalus L.). 105: 83-94. 
27. Lee, C.S., Kelley, C.D. 1996. Hormonal injection of maturation in striped mullet, Mugil cephalus. A.F. 
509: 9-20. 
28. Liao, I. C., Pien, P. C. 1975. Preliminary report of histological studies on the grey mullet gonad related 
to hormone treatment. Aquaculture. 5: 31-39. 
29. Liao, I. C. 1975. Experiments on induced breeding of the grey mullet in Taiwan from 1963 to 1973. 
Aquaculture 6: 31-42. 
30. Mathew, A., Chandra, K., 1999. Embryonic and larva development of the striped mullet (Mugil 
cephalus L.) India J. Fish., 46: 123-131. 
31. Monbrison, D., Tzchori, I., Zohar, M. C. 1997. Acceleration of gonadal development and spawning 
induced in the mediterranean grey mullet (Mugil cephalus L.). Bamidgin, 49: 214-221. 
32. Nash, C. E. 1974. Operational procedures for rearing larva of grey mullet (Mugil cephalus L.). 
Aquaculture 3: 15-24. 
33. Nash, C.E. and Z.H. Shehadeh. 1980. Review of breeding and propagation techniques for grey mullet 
(Mugil cephalus L.) ICLARM studies and reviews 3. int. Cent. Living Aquatic Resources Management. 
Manila. 78. 
34. Shehadeh, Z.H. 1973. Establishing broodstock of grey mullet (Mugil cephalus L.) in small pond. 
Aquaculture 2: 397-384. 
35. Tamaru, C.S., Kelley, C. D., Lee, C.S. 1991. Steroid profiles during maturation and spawning of the 
striped mullet (Mugil cephalus L.).  
 Abstract 
Mazandaran and Gorgan provinces have temperate climate, thus they have more potential for aquatic animal 
culture. There are thousands hectare of salt and useless lands in adjacent to Caspian Sea. As these areas have 
provided a favorable back ground for aquatic animal culture. As a result, the successful results obtained from 
imported gray mullet (Mugil cephalus) culture project in north climate, it has demonstrated that the gray mullet 
has a good biocharacteristic for culturing in pond enclosure environment and in different aquatic conditions 
(fresh water, brackish water and salt water). From 1998 until 2001, the broodstock yield and gray mullet 
artificial propagation projects were performed by fisheries research center of Mazandaran in Ghomishan prawn 
culture station in adjacent to Caspian Sea (East north of Mazandaran Province). This investigation executed 
during two stages (phases). At first stage, the goal of this project included the survey of possibility available 
about matured fish as well as induction of final maturation and artificial propagation for producing of broodstock 
and larva. In addition, in this way, we will obtain new information about gray mullet propagation and culture as 
marine species. We introduce mass production in aquaculture. At present research, the possibility of broodstock 
yield and artificial propagation of gray mullet have investigated by gray mullet fingerlings imported from Hong 
kong and then they have cultured in earth ponds of Ghomishan areas during five years (1994-1998). In order to 
broodstock production in spring 1998, two earth ponds (0.5 hectare) were prepared. 100 specimens of fish stock 
(1-2.5 kg weight average and 5 years of age) placed in each pond. 
For providing of suitable water and nutrition, fish were fed by food containing rich protein (40%) with 3-5% 
body weight and maintained in water with 30-35 ppt salinity. The survey of sexual maturation was performed by 
sampling of sexual glands through year. There were four stages in dominant female broodstocks. This survey 
indicated that oocytes have emerged stage 1 (immature) from March to June, stage 2 (yolk vesicle) in September 
and stage 4 (yolk globule) in October. Three stages (first, second and third) of yolk formation in oocytes will 
occur but these stages take place in October, December and January respectively. It's obvious that oocytes will 
progress into the end of third stage (yolk formation) and then their growth was arrested. Ovum with 600 m 
diameter was observed when the water temperature declined less than 18 c and day time was short (from middle 
autumn to middle winter), on that time, fish were induced by hormone because lack of final maturation and 
ovulation, there fore, natural spawning was not occurred in pond condition. Furthermore, artificial propagation 
of mugil cephalus was occurred by hormonal induction. Hormonal induction was utilized by inject of many 
hormones (LHRH, Cph, HCG). 
Using different components of hormones and also their different doses obtained the best results from broodstock 
that the average ovum diameter was about 600 m. Several types hormones which were injected into gray mullet 
with two or several intermittent (24 h intervals) along with 20-25 c temperature and 30-35 ppt salinity. This 
condition can provide stage 4 maturity for fertilization. Totally (as whole), three intermittent fertilization was 
necessary for exiting of larva, larva production in first, second and third intermittents that were 2000, 2500 and 
300 specimens respectively. 
Larva fed on chlorella algae and rotifera and they have maintained for 14-15 days. The results of obtainable 
research indicated the possibility of gray mullet broodstock production in cultural condition, artificial 
propagation and larva production. 
This research took place for the first time in north climate of Iran. 
Key word: Gray mullet (Mugil cephalus), broodstock, production (yield), artificial propagation and hormone  
                              
Ministry of Jihad  e  Agriculture  
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN  FISHERIES  RESEARCH  ORGANIZATION Caspian Sea Ecology Research 
Center  Inland Waters Aquaculture Research Center  
Title : Breeding and reproduction of grey mullet (Mugil cephalus L.)  
Apprpved Number: 77-0710142000-11 
 Author:  Mahmood Ghanei Tehrani 
Executor : Mahmood Ghanei Tehrani 
Collaborator : Y. Olumi, A,Shafei ,sh.behrozei,Sh.Najafpor,T.Rangbar,A,Mahdavi 
,Y.Eirei, M.Yosefian,R.M.Nazari,A.Torik,H.Norozimoghadam,Gh.Lashtoaghaei, 
Advisor(s):S.Rezvani,A.Matinfar,A.Akhondi,H.A.Rostami,S.A.Hossieni 
Location of execution :  Mazandaran province 
Date of Beginning : 1998 
Period of execution : 3 Years & 8 Months 
Publisher : Iranian Fisheries Research Organization 
Circulation : 20 
Date of publishing : 2011 
All Right Reserved . No Part of this Publication May be Reproduced or Transmitted 
without indicating the Original Reference 
   
MINISTRY OF JIHAD - E - AGRICULTURE 
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN FISHERIES RESEARCH ORGANIZATION- Caspian Sea Ecology Research Center  
   
Title:  
Breeding and reproduction of grey mullet  
(Mugil cephalus L.)  
Executor :  
Mahmood Ghanei Tehrani   
Registration Number 
2010.1182  
                                                                                                                                                                                                                                    
